Neural progenitor cells (NPCs) show a self-renewing and proliferating capacity. NPCs expanding in culture provide an unlimited source for transplantation therapy of neurodegenerative diseases. To obtain a desirable source, the interaction of environmental and genetic factors that regulates stem cell fate should be elucidated in the human NPCs. We cultured human NPCs in the DMEM/F-12 medium containing EGF, bFGF and LIF. After several months, nestin + GFAP + floating spheres were incubated for 72 hours in the medium with or without 10% FBS. They were processed for analyzing on a microarray (Agilent, 41,000 genes), validated by real-time PCR. The 46 genes (ID1, ID2, ID3, CTGF, TGFA, METRN and GFAP) were upregulated, while 23 genes (NPTX1, DLL1, DLL3, SOX4 and HES5) were downregulated in the culture with the serum. Thus, the serum upregulated the genes that enhance astrocytic differentiation but repressed those involved in maintenance of the stem cell capacity. The growth cone (GC) is the tip of the extending neuronal processes for the accurate synaptogenesis. There were no methods discovering the molecules involved in the GC functions systematically, thus, the molecular basis of the GC behavior is poorly understood and its molecular markers were not known except GAP-43. Here we take the strategy to identify the GC proteins that are important for axonal growth for combining purification of the GCs from rat brain, proteomic analysis by multidimensional protein identification technology of the GC; immunostaining using antibodies against the proteins identified by proteomics; and RNAi that inhibits the axonal growth. Using this approach, we found 90 proteins which are more concentrated in the GC area than GAP-43. Among more than siRNAs against 50 proteins, those against 15 proteins were shown to inhibit the axonal growth significantly. In conclusion, our approach succeeded in effectively finding the proteins that operates the GC behavior.
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The growth cone (GC) is the tip of the extending neuronal processes for the accurate synaptogenesis. There were no methods discovering the molecules involved in the GC functions systematically, thus, the molecular basis of the GC behavior is poorly understood and its molecular markers were not known except GAP-43. Here we take the strategy to identify the GC proteins that are important for axonal growth for combining purification of the GCs from rat brain, proteomic analysis by multidimensional protein identification technology of the GC; immunostaining using antibodies against the proteins identified by proteomics; and RNAi that inhibits the axonal growth. Using this approach, we found 90 proteins which are more concentrated in the GC area than GAP-43. Among more than siRNAs against 50 proteins, those against 15 proteins were shown to inhibit the axonal growth significantly. In conclusion, our approach succeeded in effectively finding the proteins that operates the GC behavior.
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In the zebrafish olfactory system, precursors of olfactory sensory neurons (OSNs) assemble into a compact cluster to form the olfactory placode. Subsequently, OSNs differentiate and extend their axons to the presumptive olfactory bulb with high precision. The chemokine receptor cxcr4b is expressed in the migrating olfactory neuron precursors, and its ligand cxcl12a is expressed in the abutting anterior neural plate. The expression of cxcr4b persists in the olfactory placode at the initial phase of OSN axon pathfinding. Interfering with Cxcl12a/Cxcr4b signaling perturbs the assembly of the olfactory placode, resulting in the appearance of ventrally displaced olfactory neurons. Moreover, OSN axons frequently fail to exit the olfactory placode and accumulate near the placode-telencephalon border in the absence of Cxcr4b signaling. These data indicate that chemokine signaling contributes to both the olfactory placode assembly and the OSN axon pathfinding in zebrafish. In this study, we performed conditional expression of a dominant-negative form for Rho-kinase in transgenic mice by use of Cre-loxP system to suppress the activity of Rho/Rho-kinase signaling in developing hindbrain motor neurons. The patterning of somatic motor (SM) axons, but not of visceral motor axons, was specifically impaired in transgenic embryos. In addition, chemoattractivity for SM axons in response to hepatocyte growth factor (HGF) was inhibited in the explant culture derived from transgenics. These findings suggest that Rho/Rho-kinase pathway dependent on HGF signaling plays a critical role in the patterning of SM axons during hindbrain development.
